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(54) Input mode selection on a palmtop computer 

(57) A palmtop computer (1 00) for entering charac- 
ters using one or more input modes (such as alpha, nu- 
meric, caps, punctuation) . In one example, a physical 
sensor is coupled to select the input mode. The physical 
sensor may be in the form of a button (118, 122, 124, 
126, 128), rockerswitch (200), dial (402), pressure strip 
(302, 306), moveable bar (612, 814, 832), or acceler- 
omerer mounted to the device. The physical sensor may 
also be mounted to a pen (900, 1 002). In another exam- 
ple, a ridge (502, 512) is fomned on the digitizer pad 
(103) and positioned to define input regions {504, 506) 
associated with particular input modes. In another ex- 
ample, a border (602) isfomied around the digitizer pad. 
The border Includes a ridge (604, 606. 608. 610) cou- 
pled to select the input mode. The digitizer pad may also 
be textured (616). A first textured region (702) may be 
associated with one input mode and a second textured 
region (704) may be associated with another input 
mode. 
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Description 



[0001] The present Invention relates to the field of 
palmtop computers and more particularly, though not 
solely, to the selection of input modes for entering alpha- 5 
numeric characters on palmtop computers. 
[0002] The palmtop computer has evolved as a port- 
able device which provides for easy storage, organiza- 
tion, and recollection of infomiation. Palmtop computers 
are small, compact computers that generally fit in the w 
palm of a person's hand. The palmtop computer allows 
for easy operation, as a user simply holds the palmtop 
computer in one hand (the "non-writing hand") while en- 
tering Infomiation with the other hand (the "writing 
hand"). Because of the small size of the palmtop com- is 
puter, the user may simply place the device In a pocket 
or briefcase when not in use. 
[0003] When the user wishes to enter Information, it 
is desirable lo record the information promptly and ac- 
curately. Otherwise, a broad range of problems might 20 
occur when the user needs to recall the infomiation. A 
busy professional might miss an important deadline or 
meeting. A grocery shopper might buy only a portion of 
the items needed to prepare a meal. 
[0004] Conventional palmtop computers generally 25 
employ a digitizer pad upon which a user may write with 
a pen orfinger. A handwriting recognition system is gen- 
erally incorporated to recognize strokes and presses 
made by the user upon the digitizer pad as Individual 
characters. The handwritten characters are then con- 30 
verted into a machine-readable format such as ASCII 
code. 

[0005] One problem associated with conventional 
palmtop computers has been the poor perfonnance of 
handwriting recognition systems. Characters input by 35 
the user are often improperly identified. For example, a 
user may attempt to write the number "1 ," but the letter 
"1" is recognized. Similar, the letter "s" may be confused 
for the number "6." When the user recalls what was en- 
tered, the palmtop computer returns the erroneous in- 40 
formation. The user must then waste time and energy 
in attempting to ascertain what he originally wrote. 
[0006] Techniques have been developed to differen- 
tiate between characters written on the digitizer pad. 
One way has been to provide for different "modes" of 45 
Input. In one embodiment, one node allows for only low- 
ercase letters to be input ("alpha mode"), a second 
mode is for only uppercase letters ("caps mode"), a third 
mode is for numbers ("numeric mode"), and a fourth 
mode is for punctuation ("punctuation mode") , When in- so 
put modes are used, the number of possible characters 
which may be confused for a particular stroke is greatly 
reduced. For example, if alpha mode is selected, the 
recognition system will not recognize the letter "s" as the 
number "5." similarly, a lowercase "c" will not be recog- ss 
nized as an uppercase "C." 

[0007] Selecting and switching among various input 
modes using conventional means takes time and effort 



on the part of the user. The user must take some action 
to switch from one mode to another, in addition to the 
strokes and motions he would othenvise have to make 
to Input the actual characters. For example, some con- 
ventional schemes involve the use of "mode change" 
strokes which the user makes on the digitizer pad to 
change input modes. These mode change strokes must 
be interspersed with strokes the user ordinarily would 
make to enter characters. Such systems present vari- 
ous problems. Additional time is required to make the 
mode change strokes. The mode change strokes them- 
selves are often confused for input characters. Also, it 
is often not immediately clear to the user which input 
mode is being used. The particular mode may be dis- 
played on a display area of the digitzer pad, but the user 
must still look at the device to detemrilne which mode Is 
active. 

[0008] Thus, conventional methods for input mode 
selection introduce such disconlinuiries into the input 
activity that the quality of interaction is reduced. Usera 
often compromise what Is input for the ease of inputting 
It. For example, users may choose not to take the time 
to capitalize or punctuate when they enter notes be- 
cause of the time and effort required to change modes. 
While such informal data entry may be acceptable for 
personal notes, it may not be acceptable if the user is 
creating or editing a document that is to be distributed 
to others. 

[0009] The present invention relates to a palmtop 
computer. Characters may be entered using one or 
more input modes. The computer includes a casing and 
a digitizer pad coupled to the casing. 
[0010] According to one aspect of the present inven- 
tion, the computer includes a physical sensor coupled 
to select an input mode. 

[001 1 ] According to another aspect of the present in- 
vention, a ridge Is fomrted on the digitizer pad. The ridge 
Is positioned on the pad to define a first input region as- 
sociated with one input mode and a second input region 
associated with another input mode. 
[001 2] According to yet another aspect of the present 
invention, a border is formed around the digitizer pad. 
The border Includes a ridge coupled to select an input 
mode. 

[0013] According to yet another aspect of the present 
invention, the digitizer pad has a first textured region as- 
sociated with one input mode and a second textured re- 
gion associated with another Input mode. 
[0014] According to yet another aspect of the present 
invention, a pen is incorporated. A physical sensor is 
mounted to the pen and coupled to select an input mode. 
[0015] Particular embodiments of the present inven- 
tion will now be described with reference to the accom- 
panying drawings In which 



Fig. la is a front view of a palmtop computer 100 
constructed according to an exemplary embodi- 
ment of the present invention; 
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Fig 1 b is a top view of a plurality of mechanical but- 
tons, mounted to palmtop computer 1 00. construct- 
ed according to a further exemplary embodiment of 
the present invention; 

Figs. 2a. 2b and 2c are side views of a rocker switch 
200. mounted to palmtop computer 100, constmct- 
ed according to a further exemplary embodiment of 
the present invention; 

Fig 3 is a front view of a palmtop computer 300 in- 
corporating pressure strips constructed according 
to a further exemplary embodiment of the present 

invention. 

Fig 4 is a side view of a dial, mounted to palmtop 
computer 100. constructed according to a further 
exemplary embodiment otthe present invention; 
Figs. 5a and 5b are front views of user input areas 
600a and 500b of palmtop commuters constructed 
according to further exemplary embodiments of the 
present invention; 

Figs. 6a, 6b and 6c are front views of user input ar- 
eas 600a, 600b and 600c of palmtop computers 
constructed according to further exemplary embod- 
iments of the present invention; 
Figs. 7a and 7b are front views of user input areas 
700a and 700b of palmtop computers constructed 
according to further exemplary embodiments of the 
present invention; » 

Figs 8a and 8b are partial front views of palmtop 
computers 800a and 800b with moveable bars con- 
structed according to exemplary embodiments of 
the present invention; 

Fig 9 shows an exemplary pen 900 for use as part 
of a palmtop computer system constructed accord- 
ing to a further exemplary embodiment of the 
present invention; and 

Figs. 1 0a and 1 0b show exemplary pens 1 000a and 
1000b for use as part of palmtop computer systems, 
constructed according to further exemplary embod- 
iments of the present invention. 

[001 61 Fig. 1 a shows a palmtop computer 1 00 which 
includes a casing 108 made of plastic or any suitable 
material. Casing 108 has a front panel 110. a jeft side 
panel 112a right side panel 1 14 and a back panel. Fitted 
to front panel 1 1 0 is a touch sensitive digitizer pad 1 03 
which is capable of detecting presses and movements 
of a pen or finger. In the embodiment of Fig. 1 a, digilizer 
pad 103 covers a display screen 102 and a user input 
area 104 Display screen 102 displays infomiation to a 
user User input area 104 is used to input text. In one 
alternative embodiment, digitizer pad 103 covers only 
user input area 104. In another altemativo embodiment, 
digitizer pad 103 covers a homogenous area which 
serves as both a display screen and user input area. 
Other assignments of areas to regions under digitizer 
V pad 103 may be used as should be recognized by those 
skilled in the art. . , ^ 

[0017] In Fig. la. palmtop computer 100 includes a 



plurality of mechanical buttons i06a-106g mounted to 
front panel 110. Buttons 106a-106g provide the user 
with various functions for operating palmtop computer 
100. In the embodiment of Fig, 1 a, button 1 06a is a pow- 
5 er button. Buttons 106d and 106e are bi-directional 
scrolling buttons used to scroll up and down through in-, 
formation shown on display area 102. 
[0018] Buttons 106b, 106c, 106f, and 106g are appli- 
cation buttons. In one example, application button 106b 
10 is used for a calendar application, application button 
106c is used for an address book application, applica- 
tion button 106f is used for a to-do list application, and 
application button i06g is used for a note pad applica- 
tion. Other applications may be associated with these 
15 buttons as will be understood by one skilled, in the art. 
In other exemplary embodiments, buttons 106b, 106c, 
106f and 106g, are generic applicatton buttons which 
are programmable by the user. Various applications 
may be assigned to the buttons as designated by the 

20 user. Af^n 
[0019] In one example of palmtop computer 100, 
* when palmtop computer 100 is powered off, pressing 
any one of application buttons.106b, 106c, 106f. and 
106g generates a hardware interrupt signal which is 
25 sent to a processor within palmtop computer 100. The 
hardware interrupt signal "wakes" the processor in the 
palmtop computer 1 00 from a "sleep" mode and causes 
the processor to execute code in a "wake-up" routine. 
In the wake-up routlnis. the processor checks a register 
30 to detemiine which application button was pressed. 
[0020] When palmtop computer 1 00 powers up, the 
default input mode for inputting text in input area 104 is 
generally alpha mode, although other modes may be 
programmed by the user as the default input mode. 
35 These include but are not limited to caps mode, numenc 
mode, and punctuation mode. 



Using the Non-Writing Hand 

40 [0021] Several exemplary embodiments of the 
present invention provide for the selection of input 
modes using the non-writing hand. Some of these em- 
bodiments involve one or more physical sensors mount- 
ed on the casing of the palmtop computer. The physical 

45 sensors are preferably positioned along the sides of the 
casing to facilitate use by left-handed and right-handed 
persons. In some embodiments, physical sensors for 
both types of users are mounted on the same casing. In 
other embodiments, the physical sensor is positioned 

50 tor use by either left-handed or right-handed users. For 
example, in one embodiment, the sensor is mounted on 
one side of the device for control by one hand, but the 
user can rotate the device 180 degrees to control the 
device with the other hand, 
55 [0022] In Fig. la, a mechanical button 118 is mounted 
to casing 1 08 on right panel 1 1 4. The button 1 1 8 is pref- 
erably positioned along the length of right panel 114 
proximate the position of the forefinger or middle finger 
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of a right-handed user's left hand when holding the de- 
vice, to facilitate easy switching between modes. A left- 
handed user may use the same device and switch 
modes with the thumb of his right hand. In an alternative 
embodiment, button 118 is positioned along left panel 
112 of casing 108. rather than right panel 114. Such is 
desirable for the left-handed user who holds palmtop 
computer 100 with his right hand. The user may then 
operate button 118 with the forefinger or middle finger 
of his right hand. 

[0023] In one exemplary embodiment, button 118 Is 
coupled to the processor within palmtop computer 1 00. 
Pressing button 118 sends a signal to the processor in- 
structing the processor to select an input mode. In other 
exemplary embodiments, software programmed into 
the processor is used to identify the selection of input 
modes. In one example, pressing button 118 sends a 
signal to a register to change one or more status bits 
representing the particular input mode. Responsive to 
some external action like lifting the pen, the software 
checks the status bit and selects the input mode accord- 
ingly. In another example, the software simply checks 
the status bit periodically to determine the input mode. 
Other impfemontations for coupling button 118 to select 
input modes will be recognized by one skilled in the art. 
[0024] Particular input modes are selected by press- 
ing mechanical button 1 1 8. In one embodiment, succes- 
sively pressing mechanical button 1 18 causes computer 
100 to cycle through the available input modes: caps, 
numeric, punctuation, alpha, caps, numeric, etc. In an- 
other embodiment, specific combinations or sequences 
of motions cause system 1 00 to select particular modes. 
For example, a press and hold selects caps mode, sim- 
ilar to a "CAPS" key on a typewriter. A double press and 
hold selects numerfc mode. When the button is re- 
leased, the device returns to alpha mode. Other imple- 
mentations may be used as should be recognized by 
the skilled artisan. 

[0025] Fig. 1 b is a top view of a plurality of mechanical 
buttons 122, 124, 126. 128 which are mounted to palm- 
top computer 100. The buttons are mounted along side 
panel 114 of casing 108, preferably proximate the user^s 
fingers when holding the device. Each of the four me- 
chanical bunons is assigned a particular input mode. In 
one example, button 122 is designated as alpha mode, 
button 124 Is for caps mode, button 126 is for numeric 
mode, and button 128 is for punctuation mode. Each of 
the buttons Is coupled to select input modes similar to 
button 118 of Fig. 1a. In this way, pressing any one of 
the buttons switches to the respective input mode as- 
signed to that button, 

[0026] Figs. 2a-2c illustrate another exemplary em- 
bodiment of a physical sensor constructed according to 
the present invention, in the form of a rocker switch 200, 
The rocker switch is preferably mounted on a side panel 
114 or 112 of palmtop computer 100 and positioned 
along the side panel similar to mechanical button 118. 
The rocker switch 200 is coupled to select input modes 



for palmtop computer 1O0, using techniques described 
above with respect to Figs, la and lb. 
[0027] In Fig. 2a, switch 200 sits in a neutral position 
202 when not acted upon by external forces. As shown 
5 in Fig. 2b, the user may force the switch into an "up" 
position 204 by rocking the switch in one direction with 
his finger As shown in Fig. 2c, the user may also force 
the switch into a "down" position 206 by rocking the 
switch in the opposite direction. When the user releases 
10 rocker switch 200. the switch springs back to neutral po- 
sition 202 of Fig. 2a. 

[0028] In one exemplary embodiment, alpha mode is 
selected as the input mode when rocker switch 200 is 
in neutral position 202. Moving rocker switch 200 to up 
^5 position 204 changes modes to numeric mode. Rocking 
the switch 200 down switches to caps input mode. As 
shown in Fig. 2a, rocker switch 200 may also be pressed 
into panel 11 4 to define a "pressed" position 208. Press- 
ing switch 200 in this manner selects another input 
20 mode, such as punctuation mode. The various switching 
configurations discussed above for mechanical button 
118 are also applicable to rocker switch 200. Various 
other assignments of input modes to the available posi- 
tions for rocker switch 200 are possible, as will be rec- 
^5 ognlzed by those skilled in the art. 

[0029] In Fig, 3, another embodiment of a physical 
sensor for switching among input modes is shown. In 
particular, palmtop computer 300 includes a first pres- 
sure strip 302 mounted along first side panel 304 and a 
30 second pressure strip 306 mounted along second side 
panel 308. The pressure strips 302 and 306 are desira- 
bly located along the respective side panels such that 
one of the pressure strips is positioned under the user's 
fingers and the other pressure strip is positioned under 
35 the user's thumb when gripping the device. 

[0030] In Fig. 3, the pressure strips 302 and 306 are 
coupled to select input modes for palmtop computer 300 
using hardware and/or software, in similar fashion as 
described above with respect to the embodiments of 
40 Figs, la-b, and 2a-c. Preferably, the strips 302 and 306 
are coupled such that the computer can detect the ac- 
tivation of both strips, corresponding to the usersqueez- 
Ing the sides of the device with his non-writing hand. In 
an alternative embodiment, only one pressure strip 302 
Is mounted on one side panal 304. Pressing the one strip 
302, generally while gripping the other side panel 114, 
selects and switches between input modes. 
[0031] In Fig. 4, a dial 402 is mounted to side panel 
1 1 4 of palmtop computer 1 00. The dial 402 is positioned 
50 along the side panel similar to mechanical button 1 1 8 of 
Fig. 1 or rocker switch 200 of Figs. 2a and 2b. Dial 402 
sits in a neutral position 404 when not acted upon by 
external forces. The dial is moveable to an "up" position 
406 by pressing the switch In one direction, and also to 
55 a "down" position 408 by pressing the switch in the op- 
posite direction. When the user releases dial 402. the 
dial returns to neutral position 202. 
[0032] Fig. 4 is a side view of a dial 402, mounted to 
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palmtop computer 1 00. constructed according to an ex- 
emplary embodiment ot the present invention. Dial 402 
is coupled to select Input modes for palmtop computer 
10b using similar techniques as described above. Dial 
402 rests in a neutral position when not acted upon by 
external forces. Dial 402 may be rotated in one direction 
to define an "up" position and in the opposite direction 
to define a "down" position. Preferably, the up and down 
positions are offset by about 15 degrees from neutral 
position. One or more springs are preferably incorporate 
to cause dial 402 to retum to neutral position when the 
user releases the dial. 

[0033] In Fig. 4. dial 402 is configured, in one exam- 
ple so that neutral position is associated with alpha 
mode Moving dial 402 to the up position changes 
modes to numeric mode, and moving dial 402 to the 
down position changes the input mode to caps mode. 
Similar to rocker switch 200, dial 402 may be pressed 
into side panel 1 1.4 to define a pressed position 41 0 for 
switching to another input mode, such as punctuation 
mode. Various other assignments of particular input 
modes to the available positions for dial 402 are possi- 
ble, as will be recognized by those skilled in the art. 

Haptic Feedback 

[0034] In some of the following exemplary embodi- 
ments, the input area of the palmtop computer is divided 
' ' into input mode regions for entering particular kinds of 
characters. Boundaries between these regions are of- 
ten delineated by surface textures or ridges, described 
in more detail below These boundaries are advanta- 
geous as they allowthe userto "feel" hisway from region 
to region as he moves a pen or his finger over the input 
area. The user can thus quickly and easily leam to as^ 
sociate particular input modes with the particular re- 
gions so that when using the device, the user will know 
the region in which he is entering characters without 
having to look at trie device. 
[0035] There are several variations on the haptic 
feedback technique. One variation involves ridges 
which serve as boundaries to differentiate between in- 
put mode regions or zones. In one embodiment, shown 
in Fig. 5a, a ridge 502 extends vertically across a user 
input area 500a of a pallntop computer from a top side 
508 to a bottom slde51 0 of input area 500a. In this way, 
ridge 502 defines a first input zone 504 and a second 
input zone 506. In an alternative embodiment, (not 
shown) ridge 502 extends horizontally along input area 
500a such that input zones 504 and 506 are defined on 
upper and lower sides of ridge 502. Ridge 502 is pref- 
erably rfiolded as part of the digitizer pad of input area 
500a, although ridge 502 may also be formed separately 
of some suitable material such as plastic and affixed to 
the digitizer pad by an adhesive. 
[0036] In one Implementation of input area 500a of 
Fig 5a; first input zone 504 is designated as alpha 
mode, and second input zone 506 is designated as nu- 



meric mode. The palmtop computer is programmed so 
that the regions of the digitizer pad underlying these in- 
put zones recognize characters of only that particular 
mode. Other designations of particular modes may be 

5 defined by the user as desired. In addition, a physical 
sensor such as mechanical button 11 8 of Fig. 1 may be 
incorporated to provide for other modes of input. For ex- 
ample, a user may press mechanical button 118 to 
switch the designations of input zones 504 and 506 from 

10 alpha mode and numeric mode to caps mode and punc- 
tuation mode, respectively, 

[0037] Fig. 5b illustrates an incur area 500b, con- 
structed according to a further exemplary embodlrnent 
of the present invention, incorporating a second ndge 

15 512 passing across input area 500b from a left side 514 
to a right side 51 6. Thus, when second ridge 51 2 is used 
in conjunction with ridge 502, four input zones are de- 
fined. In one example, zone 504 Is for alpha mode, zone 
506 is for numeric mode, zone 518 is for caps mode, 

20 and zone 520 is for punctuation mode. Other designa- 
tions may be made, as will be recognized by those 
skilled In the art. 

[0038] Fig. 6a illustrates a user input area 600a with 
a border 602 formed around the input area. The border 
25 602 includes a plurality of ridges 604, 606, 608, 610. A 
top ridge 604 is positioned along the top of input area 
600a, and a bottom ridge 606 lies along the bottom of 
input area 600a. Left and right ridges 608 and 610 are 
positioned at the left and right sides of input.area 600a, 
30 respectively. As shown in Fig. 6a, the ridges 604, 606. 
608. 610 have stepped inner edges 61 2 to provide de- 
fined contact points for the user's pen or finger. 
[0039] In Fig. 6a, each of the ridges is assigned a par- 
ticular Input rnode. In one example, upper ridge 604 is 
35 assigned caps mode, and lower ridge 606 is assigned 
alpha mode. Left ridge 608 is assigned numeric mode, 
and right ridge 610 is assigned punctuation mode. Other 
assignments of particular modes to the Individual ridges 
may be programmed by the user, as will be recognized 
40 by those skilled in the art. The user can then select the 
desired input mode by touching the appropriate ridge 
with the user's pen or finger. 
[0040] In one example of the device shown in Fig. 6a, 
each ridge is made of a pressure sensitive material and 
45 coupled to the processor within the palmtop computer 
independently of the other ridges. Thus, when the user 
simply touches a particular ridge with a pen or finger, a 
signal is communicated from that ridge to the processor 
to select a particular Input mode. Altematively, the se- 
50 lection may be made using software programmed into 
the processor, as described above. In this example, the 
ridges may be connected to one another at their respec- 
tive ends or moveable Independent from one another. 
[0041] In another example of the device shown in Fig, 
55 6a. each ridge is made of plastic orsome simitar malterial 
and flexible or moveable in a direction away from the 
opposite ridge on the other side of the input area. In this 
example, the ridges are preferably not connected to one 
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another at their respective ends so the ridges can move 
independently of one another. Each of the ridges is po- 
sitioned proximate to a pressure or contact sensor. The 
contact sensors are indemendently coupled to the palm- 
top computer processor. A spring or some other expand- 5 
able device is preferably situated between each ridge 
and its associared sensor to separate the two during 
nomial operation. To select an input mode, the user ac- 
tivates the appropriate sensor by touching the associat- 
ed ridge and pressing it into contact with the sensor. io 
[0042] As shown in Fig. 6a, user input area 600a fur- 
ther includes a relatively smaller inner border 613 
fonned inside border 602. The inner border 61 3 may be 
molded as part of the digitizer pad of input area SOOa or 
fornied separately and affixed to the digitizer pad. Inner i5 
border 613 is preferably shaped with graded or angled 
sides similar to ridges 502 and 512 of Figs. 6a and 5b, 
as opposed to the stepped inner edges 612 of border 
602. The inner border 613 thus provides haplic feed- 
back, as the user feels a slight bump when he drags his 20 
pen or finger over the inner border towards border 602. 
In this way the user can recognize when he is approach- 
ing border 602 and avoid inadvertently touching one of 
ridges 604, 606, 608, 610 when he does not want to 
change input modes. 25 
[0043] Fig. 6b illustrates anotherexemplary user input 
area 600b incorporating border602 of Fig. 6a for select- 
ing input modes. Border 602 may be realized using the 
examples described above with respect to Fig. 6a. User 
Input area 600b Includes a textured region 616 formed 30 
around the input area proximate the ridges that com- 
prise border 602. Textured region 616 provides haptic 
feedback similar to inner ridge 613. That Is, the region 
provides a warning to the user when he drags his pen 
or finger close to any of the ridges. The user can recog- 35 
nize when he is approaching border 602 and avoid in- 
advertently touching one of the ridges to change Input 
modes. 

[0044] Fig. 6c Illustrates yet another exemplary user 
input area 600c Incorporating ridges. In particular, a top 40 
ridge 620 Is positioned along the top side of input area 
600c, and a bottom ridge 622 is positioned along the 
bottom of input area 600c. Left and right ridges 624 and 
626 are positioned at the left and right sides of input area 
600c, respectively Unlike the stepped ridges of Figs. 6a 45 
and 6b, ridges 620. 622, 624, and 626 are shaped with 
slanted sides similar lo ridges 502 and 512 of Figs. 5a 
and 5b. The ridges of Fig. 6c are preferably moveable 
independent of one another. Each of ridges 620, 622, 
624, and 626 is assigned a particular input mode and so 
coupled to select the mode in similar fashion to the ridg- 
es of Figs. 6a and 6b. 

[0045] Other exemplary input areas 700a and 700b of 
palmtop computers constructed according to further 
embodiments of the present invention are shown in ss 
Figs. 7a and 7b. respectively Input regions 700a and 
700b have textured zones or regions to provide haptic 
feedback so the user can easily determine the region in 



which he is writing without having to look at the palmtop 
computer. 

[0046] In Fig. 7a, input area 700a is divided into two 
input regions, input region 702 and input region 704. The 
respective regions are demarcated by different textures. 
In one example, input region 704 has a smooth texture 
and input region 702 has a relatively rough texture. The 
palmtop computer is programmed to recognize charac- 
ters entered in input region 702 as being of one partic- 
ular mode, and those entered in input region 704 as 
those of another input mode. In one example, alpha 
mode is assigned to input region 702, and numeric 
mode is assigned to input region 704. Other assign- 
ments of particular modes to regions 702, 704 may be 
made as understood by those skilled In the art. 
[0047] In Fig. 7b, input area 104 is divided into four 
regions to provide for additional input regions 706 and 
708. Caps mode and punctuation mode are assigned to 
regions 706 and 708, respectively Each of input regions 
702, 704, 706 and 708 has a distinct texture to distin- 
guish that region from the other regions. The surface 
textures of Fig. 7b provide haptic feedback as to the par- 
ticular input region in which the user is writing, so the 
user can be looking at other things than the palmtop 
computer when entering characters. 
[0048] Fig. 8a Is a partial front view of a palmtop com- 
puter SOOa constructed according to an exemplary em- 
bodiment of the present Invention. The palmtop compu- 
ter includes a casing 802 similar to casing 108 of palm- 
top computer 100 shown in Fig. 1. Fitted to casing 802 
is a digitizer pad 803 having a left side 806 and a right 
side 808. A left trench 810 is formed in an inner wall of 
casing 802 proximate left side 806 of digitizer pad 803. 
The left trench 810 runs parallel to left side 806 of digi- 
tizer pad 803. Similarly, a right trench 812 is formed in 
an inner wall of casing 802 proximate to right side 808 
of digitizer pad 803 and runs parallel to right side 808. 
[0049] In Fig. 8a, a moveable bar 814 is positioned 
across digitizer pad 803 to define a first input region 
804a and a second input region 804b. The palmtop com- 
puter 800a is programmed to recognize characters input 
In region 804a as being of one particular mode such as 
alpha mode, and characters input in region 804b as of 
another mode such as caps mode. The bar 814 is made 
of plastic or any suitably rigid material. In one embodi- 
ment, bar 81 4 Is in contact with the user input area, while 
in other embodiments bar 814 Is floating above user in- 
put area 804 by the positioning of trenches 81 0 and 81 2. 
[0050] In Fig. 8a, bar 814 has a left end 81 6 which fits 
in left trench 810 and a right end 818 which fits in right 
trench 812. Two springs are situated on either side of 
left end 81 6 in left trench 81 0. Similarly, two springs are 
situated on either side of right end 818 in right trench 
812. A first pressure sensor 820 is positioned in left 
trench 810 as shown in Fig. 8a, and a second pressure 
sensor 822 is positioned as shown in Fig. 8a. Each pres- 
sure sensor 820. 822 is coupled to select and switch 
between modes of input using techniques described 
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above. 

[00511 As the user writes on digitizer pad 803 in input 
area B04a and input area 804b, he simply pushes bar 
814 with his pen or finger in the appropriate direction to 
select a particular input mode. When the user releases 
the bar, it springs back to Its position as shown In Fig. 
8a. In one example, moving bar 814 In the "up" direction 
to activate pressure sensor 820 selects alpha mode for 
first Input region 804a and caps mode for second input 
region 804b. Similarly, when bar 814 is pushed In the 
opposite direction to activate pressure sensor 822, nu- 
^ merle mode is selected for first input region 804a and 
punctuation mode is seected for second Input region 
804b, In another example, sensor 820 is used to cycle 
"up" through a series of Input modes with successive 
presses (e.g., alpha, caps, numeric, punctuation, alpha, 
etc), and sensor 822 Is for cycling "down" through the 
input modes (e.g., alpha, punctuation, numeric, caps, 
alpha, etc.). 

[0052] Fig. 8b Is a partial front view of another palmtop 
computer 800b constructed according to an exemplary 
embodiment of the present invention. Palmtop compu- 
ter 800b is similar to computer 800a of Fig. 8a in most 
respects although, in Fig. 8b, movcabiG bar 852 Is po- 
sitioned across digitizer pad 823 substantially perpen- 
dicular with respect to bar 814 of Fig, 8a. A top trench 
854 is formed in an inner wall of casing 802 proximate 
a top side 856 of digitizer pad 803. Similarly a bottom 
trench 858 is formed in an inner wall ofcasing 802 prox- 
imate to the bottom side 860 of digitizer pad 803. 
[0053] In Fig. 8b, moveable bar 852 has ends which 
fit into trenches 854 and 858. By positioning the bar852 
in this manner, a first input region 862a and a second 
input region 864b of digitizer pad 803 are defined. Input 
regions 862 and 864 are designated for entering char- 
acters using particular modes of input, similar to input 
regions 804a and 804b of Fig. 8a. Springs and pressure 
sensors are positioned in trench 858 similar to trench 
810 of Fig. Safer selecting and switching among various 
Input modes. 

Pen Pressure 

[0054] Fig. 9 illustrates an exemplary pen 900 for use 
as part of apalmtop computer system constructed in ac- 
cordance with a further embodiment of the present In- 
vention. The pen 900 Includes a retractable Up 902 
which is shown in contact with the surface of digitizer 
pad 1 03 of the palmtop computer of Fig. 1 . A switch 903 
Is mounted in an Inner cavity 904 of pen 900. The switch 
903 Is In communication with the palmtop computer for 
selecting and switching among Input modes. In'onc ex- 
ample, communications are supported by a wire cou- 
pled between the pen and the palmtop computer. In oth- 
er examples, wireless communications devices such as 
RF transmittisrs and receivers are employed to achieve 
communications between the pen and palmtop compu- 
ter. 



[0055] When pressure is exerted on pen 900 against 
the surface of digitizer pad 103,-as shown In Fig. 9, tip 
902 temporarily retracts into inner cavity 904 of pen 900 
until the pressure is released. Retraction of tip 902 ac- 

5 tivates the switch In inner cavity 904, causing a signal 
to be sent from pen 900 to the palmtop computer. The 
signal calls for a particular Input mode or changes from 
one input mode to another. Alternatively, the number of 
presses may signal a particular input mode. 

10 [0056] In an alternative embodiment, the magnitude 
of the pressure exerted on the pen controls which Input 
mode Is selected. In one example, a "hard" press signals 
the palmtop computer to change to caps mode. Two 
hard presses signals the palmtop computer to change 

15 to alpha mode. A relatively light press signifies numeric 
mode. Preferably, the presses are made by tapping the 
pen on the casing. In other embodiments, rhe presses 
are made while writing, preferably at the beginning of a 
stroke. In these examples, a pressure sensor Is mounl- 

20 ed in inner cavity 904 instead of the.switch to differenti- 
ate between the magnitudes of presses. 

Active Pens 

25 [0057] In Fig. 10a, a button 1 004 is mounted on a pen 
1 002, Button 1 004 is preferably positioned near a writing 
end 1006 of the pen, as shown In Fig. 10a, such that 
button 1004 is proximate the user's fingers or thumb 
when he grips the peri. 
30 [0058] Pressing the button toggles a switch inside pen 
1002, causing a signal to be sent to the palmtop com- 
puter Communications between the pen and the palm- 
top computer are established using techniques similar 
to those described above with respect to Figs. 9a and 
35 9b. Successive presses of button 1004 cause the com- 
puter to cycle through the various input modes, similar 
to the implementation of mechanical button 11 8 of Figs. 
1a and 1b. Other assignments of button presses and 
holds to select and switch Input modes such as those 
40 described above with respect to other embodiments of 
the present invention, may be implemented as will be 
appreciated by one skilled in the art. 
[0059] In an alternative embodiment, shown in Fig. 
10b, a dial 1008 Is mounted to the side of pen 1002 in 
'45 place of button 1 004. Rotating the dial causes the palm- 
top computer to cycle through the various input modes. 
Pressing dial 1008 selects a particular mode for input- 
ting characters. Other techniques for assigning presses 
and rotations to select and switch Input modes may be 
50 implemented as described above, particularly with ref- 
erence to Figs. 4, 8a, 8b, and 9a. 



Tilt Control 

55 [0060] Another exemplary embodiment of a palmtop 
computer constructed according to the present Inven- 
tion provides for the selection of input modes by tilting 
the computer in one or more directions. To provide this 
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functionality, one or more accelerometers are preferably 
incorporated in the palmtop computer The ADXL202 
accelerometer manufactured by Analog Devices is one 
model which may be used, although other accelerome- 
ters may be used as will be appreciated by one skilled 
in the art. 

[0061] In one embodiment, one or more ADXL202 ac- 
celerometers are mounted to casing 108 of palmtop 
computer 1 00 of Fig. 1 . The accelerometer may be used 
in place of button 118. The accelerometer or accelerom- 
eters are positioned with respect to a longitudinal Y axis 
1 40 and an X axis 1 42 substantially perpendicular to the 
Y axis for two-axis tilt sensing. In this way, for example, 
tilting the computer 100 in one direction (e.g., clockwise) 
with respect to Y axis 1 40 selects one input mode, while 
tilting the computer 1 00 in the other direction (e.g., coun- 
ter-clockwise) with respect to Y axis 140 selects another 
input mode. Similarly, tilting palmtop computer 100 
about X axis 142 in clockwise or counler-clockwise di- 
rections selects additional input modes. The inclusion 
and proper positioning of additional accelerometers al- 
lows for the selection of additional input modes by tilling 
the device with respect to the X, Y and other axes. Var- 
ious assignments of particular input modes to tilting di- 
rections may be made, as will be recognized by one 
skilled in the art. 

[0062] The accelerometer or accelerometers are cou- 
pled to select input modes using software and/or hard- 
ware configurations similar to those described above 
with respect to other exemplary embodiments of the 
present invention. Using the ADXL202 accelerometer, 
digital X and Y output pins are provided which identify 
the most recent mode selected. These outputs may be 
coupled directly to the processor within palmtop compu- 
ter 100 to select and switch input modes. Alternatively, 
the bits output on the X and Y pins may be clocked and 
stored as status bits in a register for software-controlled 
switching. 
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[0064] The exemplary embodiments described above 
reduce the task discontinuities associated with conven- 
tional palmtop computers which result from having to 
use specialized strokes to change input modes. The var- 
ious techniques for selecting input modes and switching 
among these modes provides for fast, accurate, and 
easy entering of characters on a palmtop computer. Al- 
so, the techniques described above promote a more 
"heads up" interaction, as the user does not need to look 
at the palmtop computer when he wants to change 
modes. The quality of interaction is improved while 
maintaining the variety of symbols that can be input. Ul- 
timately, the quality of and speed at whrch documents 
are produced on handheld devices is improved. 
[0065] It should be understood that the particular em- 
bodiments described above are only illustrative of the 
principles of the present invention, and various modifi- 
cations could be made by those skilled in the art without 
departing from the scope of the invention. 

Claims 

1 . A palmtop computer (1 00) for entering characters 
using an input mode, the computer comprising: 

a casing (108); 

a digitizer pad (1 03) coupled to the casing: and 
a physical sensor coupled to select the input 
mode. 



2. 



35 



3. 



Audio Feedback 

[0063] In the exemplary embodiments described 
above, audio feedback may be used to signal an input 
mode change to the user. A speaker mounted to the cas- 
ing of the palmtop computer serves this purpose. The 
user can turn on or turn off the speaker, depending on 
the desired operating environment. In one example, a 
"beep" is emitted through the speaker anytime the input 
mode changes. In another example, beeps having dif- 
ferent frequencies from one another are associated with 
the various input modes. The user will know which input 
mode ho has selected upon hearing the particular tone 
associated with that mode. Such audio feedback facili- 
tates the "heads up" nature of palmtop computers con- 
structed according to the present invention, as the user 
does not need to look at the device during operation to 
determine what input mode he has selected. 
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A palmtop computer as claimed in claim 1 , wherein 
the physical sensor is mounted to the casing. 

A palmtop computer as claimed in claim 1 or claim 
2, wherein the physical sensor is a button (1 1 8, 1 22, 
124, 126,128). or 

a rocker switch (200), or 
a dial (402), or 

a pressure strip (302, 306), or 
a moveable bar (612, 814, 852), or 
an accelerometer. 

A palmtop computer system Including the palmtop 
computer (100) according to claim 1, and further 
comprising an input pen (900, 1002). 

A palmtop computer system as claimed in claim 4, 
wherein the physical sensor is mounted to the pen 
(900, 1002). 

A palmtop computer system as claimed in claim 5, 
wherein the physical sensor is mounted proximate 
a writing end of the pen (1 002), or wherein the phys- 
ical sensor is a retractable tip (902) of the pen. 
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7. A palmtop computer system as claimed in claim 5, 
wherein the physical sensor is a button (1004) or a 
dial (1008). 

8. A palmtop computer (100) for entering characters s 
using a first input mode and a second input mode, 
the palmtop computer comprising: 

a casing (108) ; 

a digitizer pad (103) coupled to the casing; and io 
a ridge (502, 612) fonned on the digitizer pad 
to define a first input region (504) associated 
with the first input mode and a second input re- 
gion (506) associated with the second input 
mode, 

9. A palmtop computer (100) for entering characters 
using an Input mode comprising: 

a casing (108); 

a digitizer pad (1 03) coupled to the casing; and 
a border (602) formed around the digitizer pad, 
the border including a ridge (604, 606, 608, 
610) coupled to select the input mode. 

10. A palmtop computer (100) as claimed in claim 1, 
wherein the ridge (604, 606, 608, 610) includes 
pressure sensitive material and/or the ridge Is 
moveable. 

11. A palmtop computer (100) for entering characters 
comprising: 

acasing (108) ; 

a digitizer pad (1 03) coupled to the casing and. 35 
having a textured region (61 6). 

12. A palmtop computer as claimed in claim 11, wherein 
characters are entered using a first input mode and 
a second input mode, and 

wherein the textured region of the digitizer 
pad is divided into a first textured region (702) as- 
sociated with the first input mode and a second tex- 
tured region (704) associated with the second Input 
mode. 

13. A palmtop computer (100) for entering characters 
using an input mode, the palmtop computer com- 
prising: 

acasing (108) 

a digitizer pad (i 03) coupled to the casing; and 
an accelerometer coupled to select the input 
mode. 
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(54) Input mode selection on a palmtop computer 

(57) A palmtop computer (1 00) for entering cliarac- 
ters using one or more Input modes (such as alpha, nu- 
meric, caps, punctuation) . In one example, a physical 
sensor is coupled to select the Input mode. The physical 
sensor may be in the fomri of a button (118, 122, 124, 
126, 128), rocker switch (200), dial (402), pressure strip 
(302, 306), moveable bar (612, 814, 832), or acceler- 
omerermounted to the device. The physical sensor may 
also be mounted to a pen (900, 1 002). In another exam- 
ple, a ridge (502, 512) Is fomied on the digitizer pad 
(103) and positioned to define input regions (504, 506) 
associated with particular Input modes. In another ex- 
ample, a border (602) is formed around the digitizer pad. 
The border Includes a ridge (604, 606, 608, 610) cou- 
pled to select the input mode. The digitizer pad may also 
be textured (61 6). A first textured region (702) may be 
associated with one Input mode and a second textured 
region (704) may be associated with another input 
mode. 
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